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£1 AUTHOR: _Akulichev, ¥, A.. o - e
ORG: - Acoustics Institute, AN 8SSR, Moscow (Akusticheskiy institut AN S&fsg) <

TITLE: Hydration of ions and cavitation A‘%trength of water
SOURCE: Akusticheskiy zhurnal, v. 12, no. 2, 1966, 160-166
TOFIC TAGS: cavitation, lwdration,'water, ultrasonic effect, ion concentration

ABSTRACT: The author discusses experimental data on the basis of which it is poS-
sible to determine the forces vwhich act on a gas bubble in water. An experimental
measurement was made of the threshold bressure of ultrasonic cavitation as the con-
centration of different ions in water is varied. The cavitation far from the
radiating surfaces in the vater was produced by the procedure proposed by W. Y.
Galloway (J. Acoust. Soc. America 1954, v. 26, no. 5, 849-857). The cavitation was
Produced at a frequency of 22,5 kes with barium titanate transducer. The experi-
mental setup and Procedure are described in detail. The experiments consisted essen-
tially of determining the threshold Ppressure of the cavitation as the concentration
of the ions of di ent, .saltg was gr inereased. The experiments show that
introduction of ﬁrﬁ’ﬂg_gn?l‘k_s"‘:ﬁr’, [y f" ¢ I" ions, which produce negative hydration,
in distilled water decreases its cavitation strength, and that the effect depends ap- [

Preciably on the gas content of the water. If ions Producing positive hydration are
introduced (Mg, Li*, Nat) there is no effect on the cavitation strength of water.
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It is concluded that the gas bubble in the water 1s acted upon not only by the hydro-
static pressure and the surface tension, but also tension due to the Coulomb forces
of like-charged ions. These conclusions can be reconciled with data by other workers
The author thanks L. D. Rozenberg and V. I. I1'ichev for interest in the work and
also V, P. Yelistratov and P. L. Arkhangel'skly for help with the measurements. Orig.
art. has; 3 figures and 5 formias. '
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Agaizist the commonplace in the or iz
ation of
Sov. profsoiuzy 3 no.5:40-46 My 'g;;. " e ::‘g):tég;on.
(Socialist competition)
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AKULIN. ) D. »..8tarshiy predpdavatel?.

Kconomic results of industrial accidants. Okhr. truda
L] - i .
strakh. no.2:11-14 Ag 58, ‘ :’;;;A 12:1)

1.Moskevskiy stankeinstrumental'nyy institut imeni 1.V, Stalina
(Accidents) '
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MIKHAYLOV, Pedor Mikhaylovich-[deceased]; ZOLOTNITSKIY, N.D., prof.,
doktor tekhn.nauk, retsenzent; MARFENIN, V.S., inzh,, retsenzent;
AKULIN, D,P., kand.ekonom.nauk, red,; SEMENOVA, M.M., red.izd-va;
CHKRKOVA, ‘Z.I-. tem.md-

[Pundamentals of labor protection in the machinery industry]
Osnovy okhrany trude v mashinostroenii, Moskva, Gos.nsuchno-tekhn,
izd-vo maghinostroit,lit-ry, 1960, 208 p,

(MIRA 13:12)
1, Bukovoditel' kafedry tekhniki berzopasnosti Moskovskogo inzhe-~
nernc-stroitel'nogo instituta (for Zolotnitekiy).
(Machinery industry--Hygienic aspects)
(Labor laws and legislation)
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AKULIIE 3 D.F., kand. ekon, nauk, dotsent
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Eliminating industrial accidents. Vest. mashinostr. 45 no.4:
75=77 Ap 165, (MIRA 13:5)
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AKULIN, L.V,

\\m)g the straining holes of a teapot, Stek, i ker, 18

no, 3:35-36 Mr 161, .
(Porcelain) (MIRA 14:5)
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AKULIN, M.h.
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[Prevention of suppurative diseases of the skin] Predupreszhdenie

gnoinichkovykh zabolevanii kozhi, Moskva, Yoennoe izd-vo minister-

stva oborony Soyuza SSR, 1957. 35 p. (MIRA 11:2)
(SKIR--DISEASES) -
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... AKULIN, NoV.

Design characteristics of the gearbox of the GAZ~66 automobile,
. Avt.proms no0,3:3-4 Mr 6L, (MIRA 14:3)

1. Gorlkovskily avtozavod,
(Automobiles——Transmission devices)
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AKULIN, oy moskva,

Exhibition of appliances. Prom, koop. 12 n6.9222 5 '58.
(MIRA 11:1p)
(Vocational rehabilitation) (Moscow--Handicapped, Apparatus fpr)
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POTOSKUYEV, M.N,, kand,tekhn.nauk; AKULIN, V.I., inzh.
Equipment for the determinatinn of the coefficient of sliding
friction. Isv.vys. ucheb, zav.; chern.met no0.9:155-157 § 'S8,

@ (MIRA 11:11)

A & 1. Ivanovskiy.energoticheskiy institut.
(Bo114ng (Metalwork))
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' AUTHOR:  Akudina b,

FOPIC TAGS:  plasma disgnostics
avity, torcidal geometry:

STRACT:V,DensifiQS‘otjde¢aying
nd small radii, 60:cm and 5 em) have been
ode resonant frequencies .of the chamber,
roduced in the-chamber by several
agnetic field of from 2 to 6 hOe,
avelength region by a_klystron osci
£ some 40 MHz, The 8 mm-wavelength

| g

[

i

Zhurnel tekhnicheskoy fiziki, v, 36, no. 4, 1966, 646-653

, §139@3 density, plasma decay, microwave, resonant

plasmas in a large metallic toroidal chamber (large
been measured by observing the shift of the high :

regarded as a cavity resonator. Plasma was -

Bostick-type guns, and there was a longitudinal

The toroidal chamber was excited in the 8 mm

1lator whose frequency could be varied over a range

region was selected for the measurements because

r frequency, a good Q factor could be achieved,

could be assumed to have the geometric value, The

dal chamber with the aid of a nonconfocal open reson-

UDC:. 533.9.07
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with a 30 kHz passband amplifier,

lystron frequency was held consta
eature of the empty chamber reson
umber of maxima and minima due to
f- the plasma,

he empty chamber resonance curve,

rom about 6 x 10 o‘po 10° en™3
echnique and with a probe.
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‘Btor of the Pabry-Perot type ‘consisting: .
. [em curvature radius facing each other
-{of the torus through two 3.4 cm diamet
from the klystron, modulated at 460 ki

resonator, and the signal at the other reflector

curve of ‘the empty toroidal chambe
there were 7 peaks in this frequen

Features of the oscilloscope t

lasma density, was determined at different ti
were recorded both with the microwave
~The ‘two me
lasmas and in weak magnetic fieldsy
ield was strong, the densities measu
- those measured with the microwave res
‘fto "inaccuracy of the probemeasurements under
nd the form factor of a toroidal resonator ar
ehauthOr?thauks 1,S,Shpigel for his interest an

ev and_P,F,Kozlov Tor assisting with adjustment of parts of the apparatus,
as: .10 formulas and 5 figures,. . - - - -

at a distance of 21 cm across a small diamet

er windows in the wall of the chamber,
z, was fed.

er -
Power
to ong of the reflectors of the open
» was rectified, amplified at 460 kHz -
and displayed on - an oscillosccpe. The resonance - B
r was recorded. over a frequency interval of 40 Miz;. '
oy range, During a plasma decay measurement the :
nt at a value corresponding to a recognizable
ance.curve, and the oscilloscope trace showed a -
shift of the resonance curve owing to the presence -
race ware identified with features of
e frequency shift, and therefore the
nes during the decay, Dlasma densities
resonance g
thods gave concordant results for high density -
¥hen the plasma density was low and the magnetic
red with the probe were considerably lower than -
onance technique; this discrepancy is ascribed
these conditions; The resonant modes
6 discussed briefly in two appendices,
d valuable discussions, and )

‘and’ thus th
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AUTHORS: Akulina, D. K.; Nechayev, YL‘. .

TITLE: Interferometer system using an electronic phase shifter for ;
the fheasurement of rapid phase variation in the microwave band ° I
SOURCE: Diagnostika plézmy* (Plasma diagnostics): sb. statey. Mos~

. cow, Gosatomizdat, 1963, 78-85 o .

. TOPIC TAGS: microwave plaéma,'phase shifter, electromagnetic inter-
ference, plasm& densitir,. electron density ' ;
ABSTRACT: In view of some shortcomings of the Wharton scheme for:
interferometric determination of the change 'in phase of a microwave
signal passing through a plasma (University of California Radiation

‘Lab. Report UCRI~4836, September 1957), a different interferometer.
scheme is proposed using an electronic phase shifter first suggested
by V. P. Ty*chinskiy (Radiotekhnika i elektronika v. 1, 12, 1525,

. cad  1/52°

APPROVED FOR RELEASE: 06/05/2000 CIA-RDP86-00513R000100720015-5"



"APPROVED FOR RELEASE: 06/05/2000 CIA-RDP86- 00513R000100720015 5

R el T -

ACCESSION NR: AT4025296

1956 and v. 3, 9, 1182, 1958). Among the advantages claimed fér this
interferometer version is the possibility of using any type of micro-
wave generator (such as a magnetron), the elimination of the losses
occurring in long lines, additional amplification of the microwave
-signal, and increased speed. The variation in plasma density can be
calculated from the known change in the phase of the signal, usxng
the formula

£ e (*—n,., "']

 where 4 -- plasma diaimeter, A = wave length, nkp == critical con= -

centration at which the microwave signal does not pass through the
plasma ( 3.12 x 10710 2, where @ is the signal frequency).

The equip gnt was telted wtt & plasma jet 3==5 am in diametex and
an electron dgnsity 1012 The phase deviation amounted to 2

Y
1
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and the lifetime of the plasma was 30--50 usec. ‘Ori.g. art. has: 7
figures and 1l formula. : L

ASSOCIATION: None A .

SUBMITTED: . 190ct63 ' .DATE ACQ: lSApr64 ) ENCLs. 02
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AUTHORS:  Akulina, D.K., Akhmanov, S.A., Gvozdover, S.D.,
“Gorshkov, A,S, and Trofimenko, I,T.

TITLE: Parametric Phenomena in Wave Systems With Long Electron
Beams

PERIODICAL: Radiotekhnika i elektronika, 1960, Vol.5, No,lo;
PP.1736-1739 -

TEXT: The phenomenon of parametric regeneration which was first
investigated by L,I.Mandel'shtam and his associates (Ref.1) in
systems with lumped constants may also occur in wave systems
(Ref.2). The considerable interest in wave systéms with
modulated parameters is due to the prospects of building stable
amplifiers and frequency converters with a very wide band which are
simple to tune and are unidirectional. In principle, it is
possible to obtain in the wave systems noime characteristics which
are the same as those obtained in parametric circuit amplifiers,
One of the possible variants of wave systems with mcdulated
parameters are wave systems with long electron streams. First, a
freely drifting beam of electrons represents a form of transmission
line; modulation of the current density by a strong pump signal is
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analogous to some extent to the modulation of the distributed
parameters of a transmission line (Ref.3 and 4). Another
example of a waveguide system in which the modulation of the
density of the electron beam can lead to parametric effects is a
system consisting of a beam of electrons linked with a delay
system, Wave systems with long electron beams are at present one
of the most suitable fields for studyimng parametric phenomena in
wave systems, since it is difficult to produce purely
distributed wave systems with semiconductors and ferrites, In
this paper the results are briefly described of experiments on
parametric amplification and transformation of the frequency in
wave systems with long electron beams in which the interaction
of the electrons with the high frequency field in the
longitudinal direction is utilized (see also earlier work of

the authors, Ref,5 and 6). The experiments were made in the
.centimetre (f; =2 3000 - 3500 Mc/=, frequency of fg ¥ 6000 Mc/s)
dnd the decimetre (fco =™ 1000~ 1800 Mc/s, fg 2= 3000 - 3500 Mc/s)

"':‘, ranges., In the experimental set-up both the pump source and the

signal were introduced into the electron beam by means of sections
- of helical lines, The main beam of the electrons first passed

«..Card 2/5 ' s !
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through the first helix in which it was modulated by the pump
signal and then into the second part of the tube where it
interacted with the signal, The interaction was realized either
in a drift tube (for feeding in and for extracting the signal,
small sections of helical lines were used) or in the helical line.
The power of the pump signal at the input and the output of the
first helix was monitored; measures were provided for filtering
the pump signal on the indicating apparatus, The block
schematic is given. The parametric amplification was clearly
observed in systems of both typeas for powers of the pump source
varying between 200 p¥W and 1W, A common feature was the very
wide band of the parametric amplification, Thus, in the ’
decimetre range, the amplification was in a band of about 500 to
600 Mc/s with very little change in the gain for the band of the
pump source of 200 to 300 Mc/s. In conclusion, the following is
stated, Parametric amplification in wave systems with electron
beams extends over a very wide band; for pump signal powers of
10 to 100 mW in systems with lengths not exceeding the dimensions
of ordinary TWT, a real gain of about 20 db and more can be
achieved. Comparison of the experimental data with results of
Card 3/5
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calculations by W,Loisell and C.Quate (Ref.3 and 8) shows that the
theory does not adequately explain the observed phenomenon,
Firstly, disregarding of the combination frequencies is not
Justified and, secondly, various phenomena, as for instance the
non-monotonic relationship between the coefficient of parametric
amplification and the power of the pump source etc, are not
explained by the work of Loisell, On the other hand, a number of
experimental facts are in qualitative agreement with the theory;
for instance, the selective properties of the investigated systems,
the dependence of the coefficient of parametric amplification on
the voltage of the beam for systems with a beam and a delay line,
In the investigations described, no special measures were taken
“for picking up the noise energy; the minimum noise coefficient
of the systems investigated was at the level of the noise of the
appropriate travelling wave tubes, Even in their present state
electron wave parametric systems may be of interest from the point
of view of wide band mixing and division of frequencies,
Acknowledgments are expressed to A.S,Tager for his comments on the
results and to V.G.Dmitriyev and A,A.Ovsyannikov for their
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 AKULINICHEV, I.

"Amplifiers Without Condensers," Radio, No. 3, 1949,
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AKULINICHEV, I. T.

33477. Podvodnyye Kishechnyye Vanny I Ikh Lechebnoye Primeneniye. Klinich. Keditsina,
1949, Ne 10, C. 83-90. Bibliogr: C, 90

SO: Letopis' Zhurnal'nykh Statey, Vol. LS, Moskva, 1949
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Significance of dynamic and vectrocardiographic investigations.
Klin. med., Moskva 29 nc.8:44-50 Aug 51. (CIML 20:11)

AKULINICHRY, I. T.
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Pub. 89 20/26
AkuJinichev, I. s Moscow Region

Germanium diode synchrom.zation .

Ra.dio 12, page h2, Dec 195h

A pulse aynchronizat.ion system, used by the author in a t.elevision TO- o

“ceiver of his oim design, exhibited at the Moscow Exhibition of Radio- -

Amateurs, is presented. The synchronizing pulses are separated by means
of germanium diodes. -Four diodes are used and the functions of each of.
these diodes, assembled in a system ‘together with two pentodes, are ex—

plamed. C:chuit d:.agram.

.Q‘.’

. esese
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'FAA“ﬂW" S | -'Babulf:ly, Act. Nemb. of‘ Ukr. Acad of Se,, and Akulmichev, I T

, 'ritle R I Detarmmation oi‘ the e\,uivalent rorce of mochanical processes ’
' © . connected uith the activity of the hoart and circulation of blood'
~in the vessels =

Dok, AN SSSR98/1, 159-162, Sep 1, 1954

© - Abstract . 3 A method usud in determmg the equivalent force of the mechanlcal ‘
: - ‘processes connected with cardisc activity and blood circulation
" dn vessels of the humen body is described. Cardichemodynamograms
showing the cycles of healthy human hearts in various positions
‘of the body are included. One USSR reference (1952 and 1953).

Institution & e.iiy

B Periodicel g

- Submitted 3. Apru ?1, 1954
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3

JISRORE S

're-];;v;ilsiinon eircuit for amateurs. Radio no.9:28-30 §'55. (MIRA 8:11)
{Television--Receivers and reception)
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~AKULINICHRV, 1.T.,podpolkovnik meditsinskoy sluzhby

Vector electrocardioscope, Voen-med. zhur, no,1:79-86 Ja '56
(MLRA 10:5)
( VECTOCARDIOGRAPHY, apparatus and instruments,
vecto-electrocardioscope) (Rus)
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AKULINICHEY, Iyan Timofeyevich;. BUBCHINSKIY, A.B., red,; BORUNOV, N.I., tekhu.
S TR0, CROTETE

[Amateur television set) Iiubitel'sidi televizor, Moskva, Gos. ensrg.
1zd-vo, 1958, 46 p. (Massovaia radiobibdlioteln, no.298)§l(m 1137)
. (Television-~Raceivers and reception

APPROVED FOR RELEASE: 06/05/2000 CIA-RDP86-00513R000100720015-5"



"APPROVED FOR RELEASE: 06/05/2000

CIA-RDP86-00513R000100720015-5

T TR BB

. AKULINICHRV, I.T,; BAB

., LD, i BABSKIY, Ye,B,; GEL'SHTETN, G.C.; PETROV, G.M,; SKACHEDVA, A.I.;
s PIIESN 1. 5 USHAKOY, VB, '

Xlectronic modeling of the electricactivity of the heart.

Biofiziim
b no.3:354-360 159, (MIRA 12:7) '

1, Nauchno-issledovatel'skiy institut schetnogo mashinostroyeniya,
Institut grudnoy khirurgii AMY SSSR, Moskva 1 Institut normalfnoy %

patologicheskoy fiziologii AMN SSSR, Moskva.
(ZLECTROCARDIOGRAPHY ’

electronic model of electric activity of heart (Bus))
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TITLE:
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ABSTRACT:
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Alulinichev T, 50V/107-58-10-26/55

——

A 3-D Oscillescope (Tzekhmernyy ostsilloskop)
Radic, 1958, Nr 10, pp 27-30 (UsSSR)

The author is the creatcr of the vectorelectrocardicscope,

and has now perfected an instrument, which he hes named "a

3.D oscilloscope”, which records three projections of the
electrocardicgram on the screen simultaneously. The konitet

po delam izobreteriy I otkrytiy pri Sovete Ninietrov SS5R
{Committee for Affairs Concaerned with Inventions and Discoveries
of the Council of Ministers of the USSR) has granted the author
an awihor s certificate for this instrument and Tecommended

it to the Health Kinistry of the USSR "for industrial re~
alization". It was firsi demonstrated publicly at the 15th
All-Union Radio Exhibition. The instrument is designed for

the simultancous registration on one screen of three pro-
cesses, with scanning in btimes besides this it can also re-
cord threc spatial projections of vectorcardiograns sinulta-
noously oh one screen, and thus give a geoc illusgtration of
their natural interdependency. An electronic beam is “split®,
i.e., Tixed in turn on three definite peints on the screen;

by a special switching device; while the beam i3 being
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A 3-D Oscilloscope 50V/107-58-10-26/55

Card 2/2

gwitched cver the tube is cut off. A4t the moment when the
beam is on any one of these peints it is guided by one of the
three electrical signals correspending 0 the biccurrents of
the heart. The auther gives a deteiled descripticn of the
working of this instrunsnt, whaich has 36 valves, 16 szemi-
conductor dicdes, is houssd in a metal case 32 x 25 x 44 cmy
and weighs (without the photocamera) 17 kg.

There are 2 circuit diagrams and 1 illusitration.
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-9 (&) S0V/107-59-3-19/52
AUTHOR: Akxulinichev, I., Physician - Radio Amateur
e

TITLE: Serving the Health of Men (Na sluzhbe zdorov'ya
cheloveka) :

PERIODICAL: Radio, 1959, Nr 3, P 21 (USSR)

ABSTRACT: The author points out the importance of local DOSAAF
radio clubs for the creative work of radio amateurse.
ilt vectorelectrocardio—
{aof heart diseases, which can
show ity of a heart on a screen
with a long afterglow. he industrial models were
produced in cooperation with engineers from the zavod
eksperimental’noy neditsinskoy apparatury—EMA (Plant
for Experimental Medical Apparatus - EMA)., Three
models of the vectorcardioscope were created in re-
the USSR and the So-
viet bloc are using it by now. There are other in-
Card 1/2 struments in which two or even four electron-ray tubes

APP :
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AKULINICHEV, 1,To; BABSKIY, Ye.B.; GEL'SHIEYNy; G.Go; LAKUNIN, N,B.;
MOSKALENKO; GoVo; FPETROV, G.M.) USHAKOVy VoBe

-<Candimeyeiography, Biofizika 4 no. 4:490-495 159, (MIRA 14:4)

1, Nauchno-issledovatel!skiy institut schetnogo mashinostroyeniya,
Institut grudnoy Khirurgii AMN SSSR i Imstitut normalinoy i
patologicheskoy fiziclogii AMN SSSR, Moskva,

(ELECTROCARDIOGRAPHY )
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AKULINICHEV, I.T.; BABSKIY, Ye,B,; GEL'SHTEN, G.G.; PETROV, G.M.;
~——"""SKAGHKOVA, A.I.; UTEY, N,I,; USHAROV, V.B.

Reproduction of the electrocardiogram by an electronic model system,
Biofizika 4 no.5:589-59% '59. (MIRA 14:6)

! : .
1. Iz otdela elekiromodelirovaniya Nauchno-issledovatel'skogo
instituta schetnogo mashinostroyeniya, Instituta grudnoy khirurgii
AMN SSSR 1 laboratorii klinicheskoy fiziologii Instituta normal'noy
i patologicheskoy fiziologii AMN SSSR, Moskva.
" (ELECTROCARDIOGRAPHY)

¢
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AKULINICHEV, Ivan Timofeyevich; KYANDZHUNTSEVA, E.A., red.; ZUYEVA,
an—e et o -“‘:K (¥} te khn o I'ed .

[Practical problemé in vectorcardioscopy] Prakticheskie vop-

dioskopil, Moskva, Medgiz, 1960, 213 p.
rosy vektorkardioskop ’ . (MIEA 25:0)

(VECTORCARDIOGRAPHY )
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AKULINICHEV, I., vrach.
e e

A physicians word about television. Radio no.3:39 Mr '60,
(MIRA 13:6)
(Television)
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- AKULINIGHEV, I.
- Cooperation of physicians and engineers. NIO 2 no.6:36=37 Je '60,
_ (MIRA 14:2)
1. 2amestitel’ predsedatelya sektsii meditsinskoy radioelektroniki
TSentral'nogo pravleniya Nauchno—tekhnicheskogo obshchestva imeni
A.S.Popova, RO E £ U\L,Tw CTec Ve fes by
(Electronics in madicine) B
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AKULINICHEV, I., vrach

[ —

jes and space medicine., Vest. Vozd. Fl. no.9:95-97
lsladf.zgl:ectron es 8p (MiRA Ti11)

(Space medicine)
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__ARULINICHEV, -Ivan-Timofeyeviclh; TROITSKIY, L.V., red.; VORONIN,
K.P,, tekhn, red,

[Television receiver for radio amateurs] Liubitel'skii

televizor, Izd.2, Moskva, Gosenergoizdat, 1962, 55 p.
(Massovaia radio biblioteka, no,391) (MIRA 1615)
(Television—Receivers and reception)
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AKULINICHEV, I. [Akulinychev, I.], kand, med. nauk; AGADZHANYAN, M.,
“easencsjandzemed, nauk

Space biotelemetry. Znan, ta pratsia nos3:14-15 Mr '62,
(MIRA 16:7)

(Aerospace telemstry)
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274000 4. 431 © D037/0113

AUTHORS : Agadzhanyau, ., Candidate of Hedical Sciences and Alculinichev, 1.,
) voctor of iedical scicnces

1rE: 3pace biotclemctry
PARTODLCAL: Tekhnika molodezhi, no,-9, 1962, 23 = 26

TuXT: - The physical principles of biotelemetry aiid various types of bLiotelemeiric
cquip.ent are descrived. larticular reference is made to the equipuent used for
recording; tranemitting and storing information on the physical condition of
astronauts Popovich and Nikolayev during their recent group—concerted. f1ighe, -
During thi; flight,several physical parameters were, sinultaneously recorded;
special silver electrodes used for this purpose are described. Spaceships
"Vostok-3" and "Vo,tok~4" were equipped with a device for recording all data'
during desceut aud an independent unit for registering the astronauts' pulse

and respiration after departure from the cabin. There are 4 figures and 1 table.

Card 1/1

APPROVED FOR RELEASE: 06/05/2000 CIA-RDP86-00513R000100720015-5"



"APPROVED FOR RELEASE: 06/05/2000 CIA-RDP86-00513R000100720015-5

5/805/62/001/000/033/033

R e : v . E028/E485

S AUTHQR_S: ‘ '.A\gadzhanyan,'.N.z\. s Akullnlchev I.T., Zazykin, K.P. ‘
Mak51mov ‘D.G,

' TITLE. " A method of flxatlon of electrodes for the recording
- : of the- electrocardlogram during human space flights

'SOURCL. . Problemy Xkosmicheskoy ‘biologii. v.l. Ed. by
' N.M,Sisakyan. Moscow, Izd-vo AN SSSR, 1962, 451- 459

'TEXT‘ Types of electrodecs for recording the electrocardicgram
during space flights and methods of attaching them to the body.

~ ‘were studied by the authors in experiments carried out on

themselves and on 12 volunteers, Silver discs, 10 to 20 mm in
‘diameter and 0.3 to 0.5 mm thick, gave good electrical contact
. with the least irritation to the skin. The edges were rounded .
-and the undersurface was cupped in .order to retain a layer of

'ffconductlng paste. This consisted generally of sodium chlorlde,

glycerol, lanoline and antlseptlcs and was best applied as a
liquid layer to the skin and as a semisolid layer to the electrode.
The electrodes were attached to the chest either by a covering of

¢ gauze which was fixed in position with glue, or by means of an
"v>Card 1/2 : : ;
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.. /A method of fixation ... ~ E028/E485

"Jelastlcrhafnoss._ These 2 methods of fixation were used in the

:respectlve flights of Gagarin-and TltOV. . During the first few ]“5

©. days after attachment the interelectrode resistance ranged from

. 5000 to 40000 ohms; after 10 to 14 days the resistance had rlsen»;}‘
‘5 to 7- fold There are 4: flgures and 2 tables. B
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AKULIRIGHEV, I., doktor med. nauk; BAYEVSKIY, R., kand, med, nauk

gt ooy

Automatic processing of medical information. Radio no,7:23-24
JL 63, (MIRA 16:7)

(Electronic data processing—Medicine)
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ACCESSION NR: AT4042642 - §/0000/63/000/000/0006/0008

"AUTHOR: Akulinichev, 1. T.; Bayevskiy, R, M.; Belay, V., Ye. Vasillyev,
‘P, V.; Gazenko, O. G.; Kakurin, L. L ; Kotovskaya, A, R.; Maksimov, D.
.G.; Mikhaylovskiy, G. P.; Yazdovskiy, V. I, '

‘TITLE: Results of physiological investigations aboard the "Vostok-3" and
"Vostok-4" spaceships

SOURCE: ' Konferentsiya po aviatsionnoy i kosmicheskoy meditsine, 1963,
Aviatsionnaya i kosmicheskaya meditsina (Aviation and space medicine):
materialy* konferentsii, Moscow, 1963, 6-8

TOPIC TAGS: biomedical monitoring, electrooculogram, pneumogram/Vostok-3,
Vostok~4, EEG, EKG ' o

ABSTRACT: A number of physiological indices were monitored during the
tandem spaceflights of Nikolayev and Popovich (Vostok-3 and Vostok-4). New
procedures used for the first time on these flights and improvements of exist=
;cx;gd equipment yielded a great deal of physiological information, Weightless-
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ACCESSION NR: AT4042642 %
ness had no noticeable effect on the functional state of the CNS in either cos- f
monaut, as evaluated on the basis of performance of various tasks, EEG's a
showed a dominance of comparatively high-amplitude rhythms with a frequency
of 5 to 7 cps, similar to those observed in athletes after intense physical :
exertion, during the first hours of weightlessness, Later a gradual shift
.toward beta-rhythms with a reduced mean amplitude of EEG biopotentials S
occurred, Heightened emotional stress in the first hours of flight and before ‘!
reentry was reflected in decreased electrical resistance of the cortex, '
~ Functional stability of the higher involuntary nervous centers is indicated by
the .maintenance of normal daily variation of cortical resistance--higher at
night, lower during the daytime--during the rest of the flights, EOG's
(electrooculograms) were used as an index of the functional state of the :
‘vestibular apparatus, Asymmetries in oculomotor reaction, which could have :
indicated disturbances of the vestibular centers, were not observed in either
cosmonaut, Vestibular tests not supplemented by EOG's also failed to yield
any evidence of vestibular disturbance. Oculomotor activity was also used ‘
as an index of general and motor activity, Variations in oculomotor activity

had a phase character. At the beginning of the flight Nikolayev, and to
Card  2/5 R . '

e Aty .

.
)
i
|
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4

i
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a lesser degree Popovich, showed an increase of oculomotor activity up to 4

to 6 eye movements per second, Eye movements of an uncoordinated character,

- of both large and small amplitude, were recorded. On the 6th and Tth orbits

© eye movement fell off, and later EOG's show periodic increases and decreases

_in oculomotor activity, Toward the end of the flight a second stable increasc’
in oculomotor activity occurred, but its level was lower than at the beginning

" of the flight, Cardiac activity was monitored by EKG's (using chest leads),

. Increased pulse rates (from 98 to 112 for Nikolayev, and from 94 to 136 for

Popovich) occurred jmmediately before launch, with corresponding shortening

' of the PQ and QT intervals. EKG changes during the powered-flight phase

" were similar to those observed in ground experiments with centrifuging. The
maximum pulse rate during the first minute of flight was 136 for Nikolayev and

132 for Popovich. Normalization of pulse rates to the rates observed 4 hr

' pefore launch took place on Nikolayev's 6th and Tth orbit and on Popovich's

. 3rd to 4th orbit, Normalization of pulse to initial rates took 5 to 10 min dur=

. tests. No IKG changes indicating disturbances of automatism, excitability, or -

4 conductivity were observed. In flight Popovich registered 3 separate extra

« sms om oges D N = =
. .
D X | .
) . .
- " R TR FASRPTOPNETL ¥ L0 i A

I ERTE RS R
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systoles this had also occurred during training tests, The character of daily
variation of cardiac activity remained unchanged Preumographic data revealed
 no respiratory irregularities, Some increase in respiration rate was noted
during the powered-flight phase; this had also been observed during cenirifuge

‘ tests, No pathological change in physiological functions of either cosmonaut :
was observed during flight. During the powered-flight phase, functional shifts
similar to those observed during centrifuge tests occurred. Definite changes
in the functional state of various physiological systems took place during the .. -
first hours of orbital flight, as indicated by the inhibition of pulse-rate norm=. .
i alization and the character of EEG and cortical resistance changes. Changes |
in the' character of EEG's during prolonged (3 to 4 days) weightlessnes in~ :
dicate shifts in the interaction of excitation-inhibition processes in the }ugher
levels of the CNS, However, the mental activity and neuro-regulatory - P
functions of the cosmonauts .remained at a high level. I

.
J O

. ASSOCIATION: none
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SOURCE. Ref. th, Elektronika i yeye primeneniye. Sv. t.. Abs, 1 V59 S Cj’

‘ 'Aumom Almlinichev, I, T.; Bayevskiy, R. H.s Denieov, V. Gug Yasdovekiy, V. I.
_TITLE Biotelemeter eyeteme 1n aetronautiee : ‘

o ' ; , .
'GITED SOUROE° Sb. Radiotelenetriya v i‘iziol. i mied. , Sverdlovek, 1963, 10-13
| TOPIC TAGS: blotelsmeter C

B TRAHSLATION- The biotelemeter monitoring of many-day ast.ronatio flights is based
""“| on a continuous presence of all sensors and slectrodes on the astronaut during -
| the flight and on an automatic control of the shipborne equipment, Eighteen: :
.| parameters were investigated: electrocardiogram, pneumogram, electric myogram, -~
S body temperature, photocardiogranm, air pressure, air humidity, air temperature,
: content, CO, content, etc. TV observation, radiocommunication, and cosmic- .-
radiation monitoring were added to the above measurements. It is believed that -
| the medical-monitoring biotelemster systems will be developed on the basis of
: dynamle telenetry and automatic trackﬂ.ng of medical parametere produced hw

| | Card 1/2
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ACCESSION MR: MR500E9ST = /
8 -',det.ac‘hable' ae,ns-érsf and electrodes and als

o _ v ‘ 0 on the basis of biological indication

» | Use of ingrown telemeter systems is planned, In the future, medical monitoring

will be needed during the landing on the planets.Apparently,*a "long-distance®
dynsmic telemetry consisting of & radic link, astronaut suit, ship will be used,
The use of biotelemstry is expsoted in the systems of astronaut radlo link . . -
intentional and spontaneous biological controle, . . - . T
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AKULINICHEV, I. T.

"Engineering psychological problems."”

report submitted for 15th Intl Astronautical Cong, Warsaw, 7-12 Sep 6h4.
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AKULIN{Q},IEX,,,..Iva.n.-»Timofeyevich; BAYEVSKIY, Roman Markovich;
s g ATYKIN, Konstantin Pavlovich; FREYDEL', Vladimir
Rafailovich; KLEVTSOV, M.I., red.; LARIONOV, G.Ye., tekhn.red.

[Redio electronics in space medicine] Radioelektronika v kos-
micheskoi meditsine., Moskva, Izd-vo "Energiia," 1964. 43 p.
(Massovaia radiobiblioteka, no,505). (MIRA 17:4)
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, ACCESSION NR: APLOI2881  :. i 5/02148/614/000/002/0060/0066
. 'AUTHOR: Akulinichev, 1. T. (Moscow); Bayevskiy, R. M. (Moscow)
: Akulinichev, C:

i iTITLE: Use of radiotelemetry in space medicine
S ,

gsouacsz AMN SSSR. Vestnik, no. 2, 1964, 60-66 .

i.

; i ! ;

{TOPIC TAGS: radiotelemetry, cosmonaut, Nikolayev, orbital flight, electrocardio= |
!.grath) VOStOk 3, Vostck L’ ' . ' ‘ |

. |

i

‘-

!

i

ABSTRACT: A sketchy review of the latest experiments in space medicine is given
i in the light of modern space communication techniques. Future concelvable paths

. of the development and perfection of these tests are discussed. Those tests al= |
. ready conducted, particularly Nikolayev's orbital flight, are described in detail.;
"The following Soviet studies and achievements are mentioned: electrodes which can:
remain fixed for 3-5 days on the spaceman's body without impeding his activity or |
irritatine him, thus providing a quality EKG record; a simultaneous monitoring of

T
two parameters over a single telemetric channel; the development, adjustment, and R
refinement of compact, multichannel, highly sensitive and dependable telemetric i
bio- and physiological testing equipment. The Vostok-3 and =L cockpit physiologl= -~
. cal equipment is specified in minute detail; samples of Nikolayev's test data are |

. \ . i

c 2

i e e
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given} and s\uggestions'are made for data processing techniques. Orig. art. has:
L figures. : . 4 ,

. ‘\7 L H K . |

"ASSOCIATION: none ' '

| SUBMITTED: 00 " DATE ACQ: 02Mar6h ENCL: 00

i SUB CODE: AM - :, : _ NO REF sov: 000 OTHER: 000
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AKULINICHEV, I.T,; ANDREYEV, L.F.; BAYEVSKIY, R.M,; BAYKOV, A,Ye.: BUYLOV, G.G.
CKZENKG, 0.G.; GRYUNTAL', R.G.; ZAZYKIN, K,P.; KLLENTOV, Yu.F.;
MAKSIMOV, D.G.; MERKUSHKIN, Yu.G.; MONAKHOV, A.V.; PETROV, A.P,;
RYABCHENKOV, A.D.; SAZONOV, NP, ; UTYAMYSHEV, R.1.; FREYDEL!, V.R.;
KHIL'KEVICH, B.G.; SHADRINTSEV, I.S.; SHEVANDINA, S,B.; ESAULOV,

N.G.; YAZDOVSKIY, V.I,

Method and means of medical and blological studies in a space
flight. Probl. kosm. biol, 3:130-144 '6L. (MIRA 17:6)
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YEGOROV, A.D.; KARPOV, Ye.A.; KOVALEV, V.V.; KOLOSOV, T.A.;
KORESHKOV, A.A.3 KAS'YAN, I.I.; KOTOVSKAYA, A.R.; KALIBERDIN,
G.V.; KOPANEV, V.I.; KUZ'MINOV, A.P.; KAKURIN, L.I ; KUDROVA,
R.V.; LEBEDEV, V.I.; LEBEDEV, A.A.; LOBZIN, P.P.; MAKSIMOV,
D.G.; MYASNIKOV, V.I.; MALYSHKIN, Ye.G.; NEUMYVAKIN, I.P.;
ONISHCHENKO, V.F.; POPOV, I.C.; PORUCHIKOV, Ye.P.; SIL'VESIROV,
M,M.; SERYAPIN, A.D.; SAKSONOV, P.P.; TERENT'YEV, V.G.; USHAKOV,
A.S.3 UDALOV, Yu.F.; FOMIN, V.S.; FOMIN, A.G.; KHLEBNIKOV, G.F.;
YUGANOV, Ye.M.; YAZDOVSKTY, V.I.; KRICHAGIN, V.I.; AKULINICHEV,
1.T.3 SAVINICH, F.K.: STMPURA, S.F.; VOSKRESENSKIY, 0.G.5~
GAZENKO, 0.G., SISAKFAN; NiM., akademik, red.

[Second group space flight and some results of the Sovietl
astronauts! {lights on "Vostok" ships; scientific results of
medicel and biological research conducted during the second
group space flight] Vtoroi gruppovoi kosmicheskii polet i neko-
torye itogi poletov sovetskikh kosmonavtov na korabliakh
"Vogtok"; nauchnye rezul'taty medikobiologicheskikh issledovanii,
provedennykh vo vremia vtorogo gruppovogo kosmicheskogo poleta.
Moskva, Nauka, 1965, 277 p. (MIRA 18:6)
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',TITLE; Some rcaulta of monitoring the medical condition of P, I.

”Belyayev and A. A. Leonov during tratntng and during orbital flight
7/‘

'SOURCE" Koamicheakiye issledovaniya, Ve 4 ‘2, 1966 311 319

J,'TOPIC TAGS' manned spaceflight, cosmonaut training, pressure chamber,
'human physiology, EVA / Voskhod -2 ' . e

ABSTRACT°: Training datgrfor Leonov and Belyayev were compared with
.data from the Voskhod=- -2\ flight.. The cosmonauts were trained for

ffi rarefied atmosphere conditions by ‘sequential exposure to pressure-
‘| chamber altitudes of ‘5, 10, and 32-—37 km. - At an altitude of 5 knm,

,neither cosmonaut required high altitude equipment or supplementary
oxygen, At an altitude of 10 km, they breathed pure oxygen. In a
‘rarefied: atmosphere of 3237 km, the cosmonauts wore suits analogous
to those used on the Voskhod=2 flight, -Flight systém sensors and a
',ntaaionary electtophysiological recorder were used. Pulae ra:e,
\ .

lcord 1/8 % upey 629.198.61 -
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311F13;ﬁ1;“'Poaition of physiolbgtcalﬁ_A
sensors on the cosmonaut,
1. = Individual system of electrode -
and sensor positioning; 2 - -ohmic o
. respiration sensorj 3 - gontact . .
' respiration sensor; 4, 5 = EKG

' electrodes; 6 = ground; 7 -.E0C . . | N
electrodes; 8 - body temperature: | . §
! pensor (submuscular area, Leconov -
“only); 9 = SCG sensorj 10, 11l.= - = -=
" _detachable terminals; 12 = lacing. -
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" pulse and respiration
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. . training_ and during the .
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S esgure lock; - e
o gfoaing the cabin hatchj:|
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Leonov's egress or imi~
-+ 1. tated egress from the
‘ol pressure locky .V, VI =7
" Leonov's simulated-oxr
) actual EVA; VIXI -
: . Leonov's return to the
' cabiny VIII = .closing
~;* the cabin hatch; IX = LB
. spacesuit pressure nor~- .|
. malization to cabin at-
: mosphere. 1.-= training -
in a normal atmosghere;
2 ‘training at 37 kmj -

3 - orbital flight.-
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. Fig., 4. Belyayev's EKG's when - |

" rehearsing the flight program
in the. apacecrafc mockup {exexr=

/. cise no, 2, 37 km) . .

P 12.26 - normal condition, 12,56 =
- instrument check; 13,29 = prior !
! to Leonov's entrance into the
pregsure lock; 13,36 =~ opening
' the cabin hateh; 14,17 ~ imf-
" tation of the egressj 14,53 -
Leonov's return to the cabin;
: 15,11 « after the egress progranm
- and, normalization of auit .
}_preasute : . R
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L Fige 5. Leonov's EKG's when

- yrehearsing the flight program

" .in the spacecraft mockup (exer= -
cise noe 2, 37 km) .

12,34 = sormal condition; 12.56 =

{nstrument check; 13,29 - prior -

-to entering the pressure lock; .
13,36 = opening the cabin hatch}

- 14,17 .~ {mitation of egress;

£ 14,53 = return to the cabinj .. o

! 14,57 = closing the cabin hatchy
14,59 - instrument check; 15,11 =

i after returning to the seat and

. normalizing suit ’‘pressure
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TR ERESTERAE

.ACC NR:--- AP6012836 'fio 5
respiration rate, and EKG's were recorded along with visual (TV)- "
'observations.”Twp-way-radlo.COmmunicatgon was maintained, A space~ |
craft mockup was used to . test two series of exercises, In the first
exercise.‘the'coambnantslrehea:sed the program involving the ‘movement
" of Leonov into the pressure lock under normal atmospheric conditions.
‘| The second exercise entailed the same regimen at an altitude of 37 km.
| -A-diagram of ;he,aensdravusgdmiq shown in Fig. 1. Results of the tests; §
.are givenjinvFiga.VZ-fS;and;Table.l.‘fAllfVo@khod-Z'systems and the - - | - B
newly designed suit used for Leonov's EVA functioned normally beth =

- during'the‘training program.and_the»flighc itself. During training and
the Voskhod=2 flight, the pressurization and egress program caused -
accelerated pulse and respiration rates and functional EKG variations
in both cosmonauts, These were attributed to emotional stress, and in
B . Leonov's case, physical strain. The training program was judged to be
' fully applicable to the Voskhod=2 program. Oorig. art. has: 1 table -
“and 5 figures. - - - T . . {en]

| suB CODE:1- 05, 06/ SUBM DATE: 0lNov6s/ ORIG REF: 006/ ATD PRESS:
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"TITLE: Some data from electrophysiological investigations conducted on the crew
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of Space tadicine held in Moscow from Zb-27 May 1966)

SOURCE: Konferontsiya po p:ﬁblcmnm ic‘osmlcheskoy meditsiny, 1966, Problemy -
kosmichesioy meditsiny. (Exoblems of space medicine); materlaly konferontsii,
Moscow, 1966, 18-19 - ~ S -

TOPIC TAGS: space physiology, manned space f1ight, Leonov, extravehicular
activity, cardiology, cardlovascular system, electrooculogram, eloctrocardiogram,
body temperature, electrophyslology, respiration, heart rate ] Voskhod«2

ABSTRACT: . S o e e
| Electrocardiograms, 'pnéixfri'd{;i‘éir'ﬁs,"'séié.mocardiograms, and . . _
@lectro-oculograms were"registered’ on the Voskhod-2 cosmonauts, -
‘Belyayev and Leonov. In addition, Leonov' s body temperature was
| measured. After the spaceship attained orbit, the frequency of cardiac \‘

)

_contractions_continued to.increase and to exceed the levels registered
Card 1/3 - S :

. 1
{
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L 08276=67- - C .
ACC NR KTEO36ATR . .\ . e e oo . Of.
tduring active acceleratin. These changes in pulse rate were due to the' |
preparations for Leonov' 8 EVA, During EVA, their heart rates 4
reached the maximums of 129 and 162 beats/min. By the third orbit, AR
the heart rate and respiration frequencies of the two cosmonauts became™
normal, equaling prelaunch magnitude. Further changes were com- \
_|parable to those noted in preceding flights, The lowest heart rates wereib - .
recorded during the seventh orbit. From the thirteenth to the eighteenth '
orbit there was a gradual increase in the rate of cardiac contractions ‘
(86—111) and an increase in respiration rate up to 18—20 cycles/min,
which was related to the performance of a series of tasks according
to the program, and to the_emotional strain induced Yy preparation’ for
manual re-entry. R h S
Analysis of the EKG indicatedthat the significance of the Q—T and "~
‘R—R intervals in both cosmonauts corresponded to changes in frequency
‘of the heart rate, The lability of the Q—T coefficient was higher at the
beginning and end of the flight in both cosmonauts and diminished noticeably
‘during the middle of the flight. The same was observed in relation to the |
amplitude of the EKG peaks. The duration of the mechanical systole in |~
‘I'general followed changes in pulse rate from the third to tne sixteenth !

orbit; the duration of Leonov' s mechanical .‘syf_t_g_l&_}l_ag_iefi_‘_f{‘gr}‘}_g-_?ﬁ_:q;ﬁ:r’j ’ B
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sec. During the 17th and
systole diminished to 0. 2
the pulse rate.

t

|to 105—111 movements/min, - During

i

1o bculomotor reactions diminished

low limits: 10—40 movements/min.

reflected, appar'ently,

movements in the cosmonauts were
duration of the flight.”*” "

_.u"

*

17th orbits. This can
of physical tasks by the cosmonaut./

vib
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18th orbits, the duration of the mechanical |

g—0, 27 sec simultaneously with an increase in o
Electromechanical lag was determined only in
'and during various times of the flight varied from 0. 02—0. 06 sec.

first two orbits rose in both cosmonauts

corresponded to changes in the pulse
‘the general condition of the cosmonauts. An

analysis of the amplitudes and the curve 0

. Leonov' s armpit temperature v

The higher temperatures were recor
be explained by emotional strain_and performance -

‘SUB CODE: 06,24 / SUBM DATE: O00May66 .

O

P ]

15

Leonov '
i

PS—

the third and fourth orbits the number
and after that varied within relatively .
The dynamics of the electro-oculogram

and respiration frequency and "

f the EOG indicated that eye
rather symmetrical during the entire -
. : et

]
]
'
)
!
]

'
] .

sried during the flight from 35—37.6°C. :
ded during the 2nd, 16th, and the )

. A. No. 223 ATD Report 66-116]
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.t c AR

W
TOPIC TAGS: space physiology, space medfc de, human physiology, cardiovascular
system, nervous system, vestibular analyzer/Voskhod 1 M

ABSTRACT: A diagram of the biomedical monitoring parameters and some results of a
further statistical analysis of the Voskhod-l flight are presented in the following
Tfigures and tables. As in other discussions of this flight, the general conclusion-
was that none of the observed physiological shifts were of a pathological nature, and
therefore, were reversible. The most significant finding of the flight was a con=-
firmation of the poasﬂg.}e. specific effect of weightlessness on the statokinetic i

!
i
1
i
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v . * Before flip.ht‘

! ‘ l;hysiological ax ox fuxl fefk
,ngzmonauts " index. ' l l - e bt

G .
S T y -
= Ve Mo, Komaroy tl;ulse 't.i { ' 7g ?3

4 e e n
' o ReeRise et | s | 15
- ! sure . 75
;K. A. Paoktistod Pulse 80 78 | 88
o " |Respiration 12 21|20
i ! Artm-ial‘;prea-‘- 110 N
i

w38 _|

87|89
1823

. H sure - 75
B.. B. Yegorov|Pulse 72 |. 8|
; -. |Respiration 14 18
v Arterial pres- | 109 1.
sure n : -

‘Table 1. Dynamics of the pulse rate, respiration rate, and

arterial pressure of. the Yoskhod-l cosmonautns before, durirg,.

and after the flight (from the data of M. D. Rikitin et al).

g g5=n o

g3z
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Réégifggiéﬁ rate,

> ulse
Fig. 2. amics of the average respiratory Fig. 3. Dynamics of the average Ft
rases of lenn. Komarov (2), K. P. Feoktistov rates of B, B. Yegorov (1)( V. M. Kaoarov
(3), and B. B. Yegorov..(1) before, during, (2), and K. P. Peoktistov (3), before,

and after the.Voskhod-l flight g . ming, and after thai\roskhod-l ﬂ;ight
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) VoMo Komardy! |03 | 034[ 037) 0,36] 0,37} 0,28( 0,381 0,381 g,3p 0,38 0,34] 0,34
036 [ 03| — |0, 0,37} 0,37 0,37] 0,42] o,38| 0,30} 0,37] 0,36

Q-T, sec K+ PJd Feoktistov
B. B.. Yegorov 0,33 0.34) 0,37 0,38 0,39| 0,41} 0,44} 0,32} 0,40| 0,38] ~ |- 0,37

B T e omarsy.« « | 2469 0,61 6,78( 0,70/ 0,83 0,99} 0,61| 0,76/ 0,89| 0,71 0,73 0,75
e x“'P' F°“’§§i|"t f 076 [069) — f o062 083001000 0,8 o7 0.02( 0,80 0,78
R-R, sec - K. eoktisto 0,67 | 0,59| 0,73] 0,88 0,98 1,13( 1,24 0,98f 1 08f 0,67 "= | 0,90:f
‘ B{», By Yegotov o0 : i
. oo (877 8,7 (61,7 [43,7 [40,0 [68,2 [50,7 |45,0 [61,1 |47,2 | 45,3
Ig. gmﬂiri"t Jne  [82,0 [~ [44,6 |43,4 [400 |41,3 |33 |44 |47,0 [40,8 [4a8
in‘b‘:!F : Feoktlstody,g te.g jso.7 B4 {7 {08 |28 401|293 |43 | = 410,

e e,

L

4 "Ta‘ble 2. Some indices of the cardiac actinty of V. M. Komarov (1), K. P, Feoktiatmr
(2), and B. B, Yegorov (3) btefore and during the flight of Voskhod-l
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V.: M. Komarov igtov Yegorov

Orbits

. -5 min
' --b?forel
3
. o
i 13
‘ ls PN ..

[,

Y.5ec ! C % c| % gec} C

AR W)

10,56
4,16
9,9%
7,66
9,80
6,60

70
69
94

: -
BAWN=DOD

[-.X-]
EEP R

0
0
0
i
1
0

o8eo00
228328
(2]

3
98

£y

02
:

Table 3. Results of a statistical analysis of R-R intervals
for V. M. Komarov (1), K. P. Feoktistov (2), and B, B. Yegorov
(3) before and during the Voskhod-1 flight
analyzer and its interaction with other analyzers leading to the possible developmmt
of prolonged spatial disorientation illusions and prolonged vestibuloautomomic reac-

tions which decrease the work capacity of cosmonauts. Orig. art, has: & figures
and 4 tables. ' - :
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TITLE: ©Problems of biotelgmei:ry durin;g prolonged spaceflights

SOURCE:. International Astronautical Congress. 17th, Madrid, 1966. Doklady.
no. 1l. 1966. Problemy biotelemetrii v dlitel'nykh kosmicheskikh poletakh, 1-9
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ABSTRACT:

The selection of physiological, hyglenic, and
psychomotor parameters neeessary for solving applied
and research problems is one of. ‘the biggest problems

confronting the manned spaceflight effort., Two con-
tradictory situations render this prroblem more diffi-
cult: 1) High demand for medical information; 2)

limited capaeity of on-board radiotelemetric systems,

The problem of operational medical control of the

condition of cosmonauts has been solved on the basis of
Card 1/9 C
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djnanic analysis of a conparativelr small number of
preselected parameters, A more detalled analysis of
health and working capacity can be realized through re-
sults of periodically programmed examinations of cosno-
nauts according to a program shown in this article and
summarized as follows:"

1) Operational medical control system results
operating at a low continuous interrogation frequency
and analyzed on. board, Parameters include pulse rate,

- respiratory rate, body.temperature, and cabin or space-
sult pressure, 2) Periodic medical monitoring system
operating at a high (A) or low (B) periodic; interro-
gation frequency with analysis taking place during com-
wunication periods, Parareters include cardiac bloelec-
tricity gA), respiratory kinetograms (A), seismocardio-
erams (A electro~oculography (A), cabin temperature
TB), hunidity (B), O» content

, . Working capacity tests conducted at a high (A) or
1ow (B) periodic interrogation freguency with analysis
taking place during communication periods, Parameters
include coordination of movements (A), muscular strength
{B; respiratory kinetogran (A), cardiac bicelectricity

s elecuro-oculographv (A), brain bioelectricity (a),

B), COg content (B).

Cord 2/9 .
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skin galvanic reactions (A), y) Psychophysiological
tests conducted at high iﬂg or low (B) perjodic iater-
~rogation frequency with analysis talking place during
communication periods, - Parameters include the monitor-
ing of test stimulus cQuration (B), test stimulus in-
tensity (A), test completion accuracy (A), reactlon
tendency (AS, and skin galvanic reactions (A), 5
Circulatory system tests conducted at a high (A) and
low (B) periodic interrogation frequency. Parameters
include cuff pressure {B), arterlal oscillations (A),
Korotkov tones iA;, electroplethysmograms (A), cardiac
‘bioelectricity (A), respiratory kinetograms (A , and
-seismocardlograms (A). 6) - Respiratory-function tests
‘conducted at a high (A) and low (B) periodic interroga-
tion frequency, Parameters include respiratory kineto-
grans (B), volumetric flow (B), rate of volumetric flow
TB),-cardiac bioelectricity (Bs, cabin 0, content (B),
cabin CO2 content (B), cabin humidity (B?;

at a high (A) 'and lowB) inte.,roga

sity (A), skin galvanic reactions (4), cardiac bloelec-.
tricity A;, electro-ogulography (A), and brain bioelec=-
tricity (A). " : o i

| Ced 39 .

‘cabin pressure
(B), and cabin temperature (BL. 7) Vestibular tests cond
' ion frequency, Parameters
monitored include stimulus duration SB), stimulus inten-

ucted _
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Block diagrams of the above systems are given in
the followirg figures.

9

- .-.—_p,).- -—————

.
e e emt g h e ¢ et

Functional dlagram of an operational medical
control systen,
1., pulse .rate; ~ 2, respiration rate; 3,
* - body temperature; Y, transducer-amplifier;
-~ 5, transmitter; 6. receiver; 7. power ampli-
fier; 8. hyglenic parameters; 9. readout gage;
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10, on-board digitél computei; 11, data storage;
12, on-board component of the telemetry system,

¢ R

P P ]

' r.'.r:-‘—tu - \., 'u-n: e ) :

Fas P LAY e

e 0 L TR O - al

R | ;|12

T L BUBK 1, I |

| pom—m - > 10] (&

e e e | T T &J o

LS = Ul R P I T B S R
-

Figure 2, Tunctional diagran of an.operational medical
‘ . control system using a wired communication
1ink between the coswmonaut and the on~board
system, : . . _

1. pulse rate; 2.‘gesp1ration rate; 3. body
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Figure 3.

temperature; 4. transducer-amplifier; 5, trans~

mitter; 6, receiver; 7, power amplifier; 8.

‘hygienic paraneters; 9, readout gage; 10, on-
~ board digital computer; 11, data storage; 12.

on-board component of the telemetry system

-
{
!
!
f
!
!
!
|
I
|
t
f
]
|

1
v=3' =] 5 l
'UUJD'—«- .a.- !
|§§u.n Hg s suBM g ‘ '
. :§§D |2 B ;3 E :
L Q
) 1 ! |
1 | AT
Loz

Functional: diagram of a periodic fedical
examnination and research systeu,

1. channel function readout; 2. measuring
device; 3, on-board digital computer; L.

data storage; 5. on-board component of the
telemetry systen
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4 e
screen |G
kB3 ! [:::‘ vt
-—»———l B
pay, ! &
. -—P;—‘r——'ﬂ Q..
| s e = -
~ -Flgure Y, Farthside components of a medical control

system, o ‘
1. earthside telemetry system; 2, earth-
side digital computer; 3. space TV system;

4, radiocommunications (voice); 5. graph
plotter; 6. readout ‘gage

Future teiemetr& systéms will have to consider
extravehlcular activity by cosmonauts during future
prolonged spaceflights, Small-scale (on-board and
near-vehicular) telemetry systems present many prob-

Cord 1/9 '
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lems, The theoretical and experimental foundations -
for the construction of such systems have not yet been
wvorked out, Therefore, further experimental and theo-
retical research is necessary to determine radio-vave
propagation characteristics in closed spaces (cabins)
and to construet radio-channel equipment which will
reliably transmit biotelemetric information, The first
stage of the solution of this problem was the Voskhod-2
flight, Uncomplicated hardware was used to transmit
Leonov's pulse and respiration data to Belyayev.

The miniaturization and microminiaturization of
biotelemetric -hardware has also not been fully solved.
In view of i1¢s dimensions, equipment used thus far
nust be taken as a comprouise, The first stage of
microminiaturization was micromodule construction, The
bilo-amplifier system developed as a first step in micro-
niniaturization - was used on Voskhod-l as the basic elr-
cuit of the research device used by B, B, Yegorov,

' Present-day electrodes and sensors are insuffiecient
for preclonged spaceflights and those which can be incor-
porated into cosmonaut clothing are needed, In general,
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a multitude of' problems confront space biometrics and
telenetry. The author has mentioned only a few, the
solution of which will have a pronounced effect in ac-

~ eelerating the progress of cosmonautics and in increas-

" ing the safety of prolonged manned spaceflights. orig. art. has:

& figures and 1 tablo. [ATD PRESS: 5098-F/
SUB CODE: 06 / SUBM DATE: none
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ABSTRACT: = , S
Cardiovascular and respiratory system data for A. A. Leonov and P. 1.

Belyayev monitored during the March 18, 1965 Voskhod-2 spacecraft flight !
and extravehicular excursion is analyzed, The significance of the R-R, i
i

N

" PQ, QT and QRS intervals and the P, R, S and T-waves of the EKG's was
_determined. Pulse rate, respiration frequency, and systolic index were
ifound on the basis of pneumogram data. The EKG and pneumogram data were i

‘mathematically processed for each orbit., Findings show that under conditioms,

| ‘of weightlessness the general condition of the cosmoneuts was mot marked .| .
’LCOrd _1/2 : UDC: 61231523
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1. Submitted October 30, 1964.
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Spectral characteristics of the genesis of ultrasonic cavi-

tation in water, Akust., ghur. 9 no,2:158-161 '63,
: " (MIRA 1634)

" 1. Akusticheskiy institut AN SSSR, Moskva,
(Cavitation) (Ultrasonic waves)
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' ?TITLE:' Interaction of ultraaon.{c waves with cavitation
SOURCE: Akusticheskiy zhurnal, v. 10, no. 1, 196k, 11-1L

TOPIC TAGS: wultrasonic wave, cavitétiou, ultrasonic wave interaction

i ABSTRACT: A series of experiments was carried out to investigate the interaction @
;of ultrasonic waves with cavitation, The experimental arrangement, essentislly  |.
{the same for the entire series, consisted of a barium titanate ceramic transducen

(producing frequencies f;) in the form of a hollow cylinder. On its axis pressures:

'could be obbained capable of producing cavitation in.water.” Small intensity sound ’
iwav_e‘s (frequency f2) were produced by a plane magnetostriction or piezoelectric

f'tra.nsducer and ware directed along the axis of the first transducer. A ministure
‘berium titanate ceramic hydrophone was placed between the two, close to the region |
jof cavitation. In the first experiment a standing wltrasonic wave with £y =21 ko' -
i . i
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!produced cavibation which developed at a pressure of about 1 atm. With f2 =1 m

s fpressnre about 10"3atm) » the obtained signal spectrum'contained not only the
; components nfy (n=1,2,,,,) characterizing cavitation noise and fa but also

4combination components £, + nfl. In particular, the amplitudes of fa + fl and
i£5 = £3 were equal and only 10 times smaller than that of £,» This interaction

I

Seffact was not observed in the absence of cavitation. In the second experiment with |

£ = 6l ke and £, = 2 ke the pressure amplitudes of the combination waves as a i
1 2 L

:function of the voltage applied to the cylindrical transducer were measured for ‘
iseveral values of the Pressure amplitude of fa. In all cases the combination wave :

i

amplitudes increased rapidly with the onsst of cavitation, decreased sonewhat, and ;
:then increased again with increasing voltage, In the third exparicent with ;=

5621:0 and 1‘2 = 23kc the pressure amplitudes of additional combination waves ni’l:_fz
(n = 1,2,4.,8) were measured as a function of voltage. Buch cose showed roughly '

|
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